SUMMARY A syndrome is described, consisting of severe neurogenic distal wasting, generalised muscle weakness, absent ankle reflexes, pyramidal signs, mental retardation, optic atrophy and retinal colloid bodies. A sural nerve biopsy from one case showed loss of nerve fibres suggesting the diagnosis of hereditary motor and sensory neuropathy. Progression of the disorder was very slow, all patients still being able to walk more than 20 years after the onset. The persons affected with this syndrome were two brothers and their female cousin from a large Gujerati pedigree where consanguinity was high. Autosomal recessive inheritance is therefore suggested. Case I (V-7) This 34 year old Indian male was born after a normal pregnancy and delivery. In the first year of life he had feeding difficulty and unexplained failure to thrive. His psychomotor milestones were uniformly delayed; he did not walk unaided until the age of 3 years. Wasting and weakness of lower limbs was noted at the age of 8 years, followed by similar involvement of his hands. Progression of the wasting and weakness had been very slow, but there was an exacerbation of weakness and deterioration of intellect 3 years before, when he was treated for pulmonary tuberculosis. The drugs given at that time were: rifampicin, 450 mg daily; isoniazid, 300mg daily; ethambutol, 700mg daily, and pyridoxine 20 mg daily.
Peroneal muscular atrophy is a descriptive term for a group of disorders which are heterogeneous clinically, electro physiologically, genetically and in their pathology. Several distinct entities have been defined, the commonest being hereditary motor and sensory neuropathy types I and II, and the distal form of spinal muscular atrophy.' 3 Rarer syndromes include combinations of hereditary motor and sensory neuropathy and central nervous system involvement. 3 We report here the combination of an axonal motor and sensory neuropathy, pyramidal signs, optic atrophy and mental retardation in three related individuals, which appears to have autosomal recessive inheritance.
Patients
The proband (V-7 in fig 1) was referred to the genetic clinic because unaffected family members were seeking genetic counselling. He had previously been extensively investigated at St Bartholomew's Hospital. His brother (V-10 in fig 1) had not been investigated previously. Their female first cousin (V-6 in fig 1) had been investigated 10 years previously at the National Hospital for Nervous Diseases, but the family history had been withheld at that time. All three patients were reexamined. Nine other family members were examined clinically and two electrophysiologically.
Accepted 28 February 1987 Case I (V- 7) This 34 year old Indian male was born after a normal pregnancy and delivery. In the first year of life he had feeding difficulty and unexplained failure to thrive. His psychomotor milestones were uniformly delayed; he did not walk unaided until the age of 3 years. Wasting and weakness of lower limbs was noted at the age of 8 years, followed by similar involvement of his hands. Progression of the wasting and weakness had been very slow, but there was an exacerbation of weakness and deterioration of intellect 3 years before, when he was treated for pulmonary tuberculosis. The drugs given at that time were: rifampicin, 450 mg daily; isoniazid, 300mg daily; ethambutol, 700mg daily, and pyridoxine 20 mg daily.
On examination, he obeyed only simple commands and his cooperation was limited. His head circumference was 54 5 cm. The skull shape was normal and there were no dysmorphic features. He had bilateral optic atrophy and macular colloid bodies (fig 2b) . The retinal vessels were normal. Both pupils were small and irregular, and did not react to light. Divergent strabismus was apparent, with pendular nystagmus in the primary position as well as gaze evoked nystagmus in all-directions except downwards. He had a brisk jaw jerk, and a pout reflex. Severe symmetrical muscle wasting was present in the hands, forearms, feet and lower legs. Fasciculations were seen in both triceps muscles. Both hands were clawed in posture, without contractures. Spasticity was present in upper limbs. Small hand muscles were weak. There was no active movement of toes or feet. Ankle reflexes were absent, but all other reflexes were pathologically brisk. The abdominal reflexes were present. Plantar responses were absent. There was no spine deformity. Ankle and plantar reflexes were absent. She had a moderately severe thoracic scoliosis. Sensation was impossible to assess reliably in all three cases because of their poor cooperation and mental retardation. As a crude estimate of visual acuity, they were able to watch television and recognise faces across the room. The female patient could do needlework. The families had not noticed any obvious signs of lack of sensation. In particular, there was no history of accidents, injuries or burns. All three patients could walk in a slow, unsteady fashion, with foot drop. There were no cerebellar signs, and tremor was not a feature. Hearing was normal. None had pes cavus. Peripheral nerves were not thickened.
Family members IV-2, IV-10, IV-I 1, V-i, V-2, V-5, V-9, V-lI, V-13, VI-1, VI-8 and VI-9 were examined. They had no evidence of muscle wasting or weakness, and reflexes and recorded orthodromically from second and fifth fingers to wrist, and the sural SAPs antidromically, all using surface electrodes. tNAP = mixed nerve action potential; wrist to elbow segment, using surface electrodes. §MCV = motor conduction velocity, recorded using surface electrodes over abductor digiti minimi (Case 1, V-1 and IV-II, and flexor carpi ulnaris (Cases 2 and 3). extensor digitorum communis muscle showed no spontaneous activity, but a severely reduced pattern of units up to lOmV firing at high rates. EMG was unsuccessful in Case 2. In Case 3, surface electrodes over the right biceps muscle showed high firing rates of large motor units, providing evidence of a neurogenic lesion. EMG in the clinically unaffected family member IV-11 (mother of Case 1 and 2) showed a reduced interference pattern of units up to 4 mV in right abductor pollicis brevis, compatible with carpal tunnel syndrome, but was normal in the first dorsal interosseous muscle.
The paraffin blocks of the sural nerve biopsy from Case 1, performed when he was investigated at St Bartholomew's Hospital at the time of his deterioration, were kindly made available and were examined by Dr Jean Jacobs. Teased fibre studies had not been undertaken at the time of the biopsy. The biopsy (figs 3 and 4) showed small numbers of large myelinated fibres with no evidence of active degenerative or demyelinating process. The nerve fascicles contained large numbers of Schwann cells and endonurial collagen was greatly increased in quantity. Many small myelinated fibres were seen, both by light microscopy and electron microscopy, mostly in regeneration clusters. The few large, presumably original, myelinated fibres appeared normal. An occasional small myelinated fibre showed changes of early axonal degeneration. There was also loss of unmyelinated axons, but the degree of loss was difficult to assess because of the presence of numerous unmyelinated axonal sprouts associated with the regeneration clusters. Few Rosenberg and Chutorian8 and Iwashita etal.9 In both instances, the peripheral nerve disorder was of the neuronal rather than hypertrophic type. Mental retardation associated with hereditary motor and sensory neuropathy has also been described.'0'-4 We are not aware of any previous reports of the combination of hereditary motor and sensory neuropathy, pyramidal signs, optic atrophy and mental retardation, although reports exist of hereditary motor and sensory neuropathy plus any one of the other features. Bell'5 cited and illustrated the cases of Bertolotti, who had peroneal muscular atrophy, optic atrophy and idiocy. Those cases had progressive dementia and visual failure, while the slowness of progression of the syndrome described here is striking.
There is a resemblance between the cases reported here and the Troyer-syndrome.'6 This autosomal recessive inherited disorder comprises spastic paraparesis, distal amyotrophy of upper and lower limbs, and mental retardation. However, dysarthria is a feature, as well as cerebellar signs and abnormal moveMacDermot, Walker ments, in some cases. Optic atrophy-is not seen. In the cases described by Cross and McKusick,'6 the lower motor neuron component was not prominent, and patients did not have absent ankle reflexes. Spasticity was conspicuous, patients having a scissor gait and extensor plantar responses. The cases described here had no residual power in toe extensors, and the peripheral motor component predominated.
The pedigree shown here includes many cousin marriages (fig 1) . The variation of expression of features of the disorder between cases is small, implying autosomal recessive transmission of a single abnormal gene or of closely linked abnormal genes.
It is of interest that autosomal recessive retinitis pigmentosa was also present in two first degree relatives of Case 3 (see fig 1) . Given the high degree of consanguinity present in the pedigree, this most likely represents a separate instance of segregation of a recessive gene.
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